Endoscopic ultrasound (EUS)-guided transgastric drainage has been performed as a less invasive procedure for pancreatic fistulas and intra-abdominal abscesses occurring after surgery in recent years. However, there are no reports of EUS-guided transgastric drainage of intra-abdominal abscesses following gastrectomy. This case report describes 2 patients who developed an intra-abdominal abscess following gastrectomy and underwent EUS-guided transgastric drainage. Both patients underwent laparoscopy-assisted distal gastrectomy with Billroth-I reconstruction for gastric cancer. The intra-abdominal abscesses were caused by postoperative pancreatic fistula that developed following gastrectomy. One patient underwent naso-cystic drainage and the other underwent only a needle puncture of the abscess cavity. EUS-guided drainage was performed safely and effectively, although 1 patient developed gastroduodenal anastomotic leakage related to this procedure. In summary, EUS-guided transgastric drainage is safe and technically feasible even in post-gastrectomy patients. However, it is necessary to be careful if this procedure is performed in the early period following gastrectomy. Clin Endosc 2019;52:373-376
InTroDUcTIon
A postoperative intra-abdominal abscess associated with a pancreatic fistula and anastomotic leakage is a serious complication of gastrectomy for gastric cancer. 1 Ultrasonography or computed tomography (CT) guided percutaneous drainage is a less invasive and effective first-line treatment for an intra-abdominal abscess. 2 However, in a few patients, it is difficult to gain access to the fluid collections via the percutaneous approach because of their location and proximity to surrounding visceral organs. Recently, endoscopic ultrasound (EUS)-guided transmural drainage is a standard procedure performed for pancreatic pseudocysts, 3 and its applications have been gradually extended to postoperative pancreatic fistulas (POPF) or intra-abdominal abscesses. 4, 5 EUS-guided transmural drainage has been reported in a few patients who present with anatomical alterations following previous gastric surgery. [6] [7] [8] However, no cases of EUS-guided transgastric drainage have been reported for intra-abdominal abscesses following gastrectomy.
cAsE rEporTs case 1
A 29-year-old woman underwent laparoscopy-assisted distal gastrectomy (LADG) with Billroth-I reconstruction for gastric cancer. Although she developed a Grade B POPF based on the International Study Group of Postoperative Pancreatic Fistula, 9 she improved with conservative therapy and was discharged on postoperative day (POD) 11 without any symptoms. However, she was re-admitted on POD 20 with high fever and backache. An encapsulated fluid collection around the remnant stomach was detected on abdominal contrast-enhanced (CE) CT (Fig. 1A) . The fluid collection was diagnosed as an intra-abdominal abscess associated with POPF. Her condition did not improve with antibiotic therapy; therefore, EUS-guided transgastric drainage was performed on POD 22 because a percutaneous approach was difficult without injuring the surrounding visceral organs. The EUS-guided procedure was performed using a convex array echoendoscope (GF-UCT260; Olympus Medical Systems, Tokyo, Japan). The abscess cavity identified by the EUS (Fig. 1B) was smaller than that identified by CT because of spontaneous perforation into the gastric lumen (Fig. 1C) , and only a puncture of the abscess cavity was performed using a 19-gauge needle (Echo Tip; Cook Medical, Tokyo, Japan) without placement of a drainage catheter. The abscess cavity collapsed after the aspiration of a small amount of white viscous purulent fluid. The patient' s symptoms improved immediately after drainage, and she was discharged 2 weeks after drainage. CT performed a month after EUS-guided drainage did not reveal any fluid collections (Fig. 1D ).
case 2
A 73-year-old man underwent LADG with Billroth-I reconstruction for gastric cancer and partial colectomy for transverse colon cancer. He developed a high fever and abdominal pain on POD 6, and CT showed swelling of the body of the pancreas and fluid collection around the remnant stomach ( Fig. 2A, B ). This fluid collection was diagnosed as POPF related to lymph node dissection performed for gastric cancer, and the patient' s condition did not improve with antibiotic and protease inhibitor treatment. Thus, EUS-guided transgastric drainage was performed. The EUS-guided procedure was performed using a convex array echoendoscope (GF-UCT260). EUS showed a large monolocular cyst (50×30 mm) at the dorsal aspect of the remnant stomach. Following puncture of the cyst using a 19-gauge needle (Echo Tip), 15 mL of white viscous purulent fluid was aspirated. Successful access to the abscess was confirmed by injection of contrast agent, and a 0.035-inch guidewire (Jagwire; Boston Scientific, Tokyo, Japan) was introduced through the needle into the abscess cavity. Subsequently, the fistula was dilated using a 7-Fr dilation catheter (Soehendra Biliary Dilation Catheter; Cook Medical), and a 7-Fr pigtail nasal biliary catheter (Cook Medical) was deployed into the abscess cavity on POD 8 (Fig. 2C, D) . The patient's condition improved promptly, and the abscess cavity decreased in size after drainage; however, gastroduodenal anastomotic leakage was observed immediately after EUS-guided transgastric drainage. Subsequently, the patient developed bleeding from a pseudoaneurysm of the common hepatic artery 10 days after drainage, which was successfully treated with coil embolization performed by an interventional radiologist (Fig. 2E) . The nasal catheter was removed 13 days after drainage, and the patient was discharged on POD 47. During the 2-year follow-up period, the patient showed no evidence of abscess recurrence.
DIscUssIon
This report describes EUS-guided transgastric drainage of intra-abdominal abscesses following gastrectomy. Technical and clinical success was achieved in both patients. The clinical success rates of percutaneous and EUS-guided drainage of intra-abdominal abscesses were reported to be 65%-90% and 80%, respectively. 10, 11 It has been reported that the time required to achieve clinical success with EUS-guided transgastric drainage was significantly shorter than that with percutaneous drainage. 5 In the present cases, we selected EUS-guided transgastric drainage because a percutaneous approach to the abscesses was difficult without surrounding visceral organ injury, and the abscess cavity and the remnant stomach wall were in close contact. Although no complications related to this procedure, including bleeding, perforation, and visceral organ injury, were reported, gastroduodenal anastomotic leakage was observed immediately following the procedure in Case 2. Determining the appropriate time for drainage is important because transmural drainage of the fluid collection without a mature abscess wall may cause intraperitoneal spillage. A few studies have reported EUS-guided drainage of fluid collections within 4 weeks postoperatively. 5, 12 However, Tilara et al. 4 reported that early EUS-guided drainage of abdominal fluid collections within 30 days after pancreatic resection was safe and not associated with increased complications. Gupta et al. reported that the median time from the diagnosis of the fluid collections to transmural drainage was 4 days. 11 In the present case series, we confirmed a fluid collection with a mature abscess wall that showed enhancement on CE-CT before drainage. Moreover, the abscess cavity wall was confirmed by EUS before drainage. It is important to confirm whether the capsule is formed around the abscess before transmural drainage is performed. Although we could not accurately confirm the cause of the anastomotic leakage after drainage, the anastomotic site was located close to the drainage site because of the gastrectomy, and the anastomotic site might have been stretched during the drainage procedure. Additionally, prolonged exposure to pancreatic juice might have damaged the anastomotic site. Moreover, in the patient with complications, EUS-guided drainage was performed 8 days after gastrectomy, which may be too early to perform this procedure. Notably, EUS-guided drainage (a less invasive procedure), was selected because the option of waiting for the intra-abdominal abscess to fully organize was not available and only EUS-guided drainage or surgical drainage could be performed. There is no ideal time for drainage, including for EUS-guided drainage, and the optimal time depends on the patient' s clinical condition. A naso-cystic drainage tube or an internal plastic stent is usually placed in patients undergoing EUS-guided drainage of infectious cysts. 3 In the present cases, a 7-Fr pigtail naso-cystic drainage tube was placed in Case 2. However, in Case 1, only a puncture of the abscess was performed without placement of a drainage tube because the abscess cavity was small (16 mm) and it was expected to resolve immediately after drainage. The ideal drainage method is dependent on the location and size of the individual abscess cavity. However, a naso-cystic drainage tube is more useful for lavage of the cavity when the fluid collection is infected. In Case 2, a naso-cystic drainage tube was selected because the fluid collection was diagnosed as an infected abscess when the puncture was performed, and the naso-cystic drainage tube was used for lavage a few times after drainage.
In conclusion, this case report suggests that EUS-guided transgastric drainage of intra-abdominal abscesses is safe and technically feasible even in post-gastrectomy patients. However, it is necessary to be careful when performing this procedure in the early period following gastrectomy.
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